Lysyl oxidase-mediated crosslinking in granulation tissue collagen in two models of hyperglycemia.
Enzymatically mediated crosslinks and nonenzymatic glycation were quantified in granulation tissue collagen in two models of hyperglycemia, diabetes and galactosemia, that have opposite effects on collagen solubility. The effects of castration, which alters collagen solubility, was also investigated. Collagen from both diabetic and galactosemic rats had significantly increased levels of dihydroxylysinonorleucine (DHLNL), a difunctional reducible crosslink. Galactosemic rats had significantly decreased levels of hydroxypyridinium, a trifunctional product of DHLNL and hydroxylysine, relative to control values, while diabetic rats had normal levels. Values for all other detectable crosslinks in collagen from hyperglycemic rats were indistinguishable from control values. Nonenzymatic glycation was increased in both groups of hyperglycemic rats. In diabetic rats, but not in galactosemic rats, nonenzymatic glycation was strongly correlated with DHLNL content. Castration had no effect on crosslink content of collagen from diabetic or galactosemic rats. This study demonstrates that (1) collagen crosslinking is abnormal in granulation tissue collagen in both experimental diabetes and galactosemia, (2) these changes are similar to those observed in skin collagen from insulin-dependent diabetic subjects and (3) the crosslinking abnormalities are not correlated with alterations in collagen solubility. We conclude that hyperglycemia-associated increases in immature crosslinks cannot account for altered collagen solubility, although impaired maturation of such crosslinks may be partially responsible for the lathyrogenic effect of galactosemia.